Background: Despite accumulating evidence about the harm of polypharmacy in family medicine, few studies have investigated factors related to polypharmacy. The objective of this study was to explore factors related to physicians' prescribing behavior.
Polypharmacy is the use of more drugs than are clinically indicated, 1, 2 or, more descriptively, the use of more than a certain number of drugs (eg, Ն5). 1, 3 Polypharmacy has become more common among the elderly 4 and is related to several problems, including increased risk of being prescribed potentially inappropriate medications (PIMs), 5 which are delineated in several drug lists, such as the American Geriatrics Society Beers criteria. 6 Both polypharmacy and PIMs increase adverse drug events, worsen physical function, and result in excess health care utilization. [5] [6] [7] In 2014, 20% of total National Health Expenditures were spent for Medicare, and nearly half of the Medicare expenditure involved prescription drug-related costs. 8 Medication misuse and polypharmacy cost the United States more than $177 billion every year. 9 Family physicians need to be aware of these medication-related problems within their own practices, as geriatric care in family medicine practices (FMPs) is likely to become more prevalent and important with increasingly aged populations. 10 The first published data of PIM prevalence in the United States indicated PIM use by approximately 23% of patients Ն65 years of age who visited clinics at least twice over a 2-year period. 11 Polypharmacy prevalence in primary care in several countries has been reported. 12, 13 To our knowledge, however, no report has been published with a focus on polypharmacy in US FMPs. Based on unpublished internal quality data of older adults who visited FMPs more than once a year and had Ն2 chronic conditions, 86.1% were prescribed Ն5 medications and 33.4% were prescribed Ն1 PIM. Among patients who met polypharmacy or PIM criteria, less than half experienced a reduction in the amount of prescription medications or PIMs during a year. Thus, polypharmacy and PIMs are important problems that should be addressed in family medicine.
Deprescribing refers to the process of tapering, stopping, discontinuing, or withdrawing drugs, with a goal of managing polypharmacy and improving outcomes.
14 Deprescribing with a focus on certain types of PIMs (eg, nonsteroidal anti-inflammatory drugs, benzodiazepines) has been shown to improve patient outcomes 15 and can be done safely. 16 However, evidence is inconclusive about the effect of deprescribing that focuses on reducing the number of overall medications. A 2014 Cochrane review found inconsistent results among deprescribing studies that used either the Beers List, a pharmacist-led approach, or a multidisciplinary deprescribing intervention. 17 In addition to the lack of evidence, deprescribing entails many practical challenges. Qualitative studies found that physicians tend to avoid discussing deprescribing with their elderly patients. 18, 19 Some reasons they highlighted were "preventive medication is not easy to reduce," 18, 19 "lack of benefit/risk information of deprescribing," 18, 19 "guideline pressure," 18 "medications initiated by specialists," 19 and "patients may feel it is a sign of giving up." 18 Furthermore, the appropriateness of prescribed medications is multifactorial in most cases. Previously known factors associated with physicians' attitudes toward deprescribing include patient age, life expectancy, functional and cognitive status, comorbidity, expected medication adherence, insurance coverage, budgetary concerns, and the wishes of the patient and family. 20 However, these studies did not address the association between potential factors and actual prescription behaviors.
The objectives of this study were to investigate variability in prescription patterns for multimorbid elderly patients across family physicians and to explore factors related to prescription pattern variation, with the goal of informing interventions to reduce potentially harmful prescription.
Methods
We conducted a physician survey and a linked health record review of their patients aged Ն65 years who visited 5 residency-affiliated FMPs. The study protocol was approved by the University of Pittsburgh Institutional Review Board (PRO15120091).
Physician Survey
From June to July 2016, family medicine residents, fellows, and faculty seeing patients at 1 of the 5 University of Pittsburgh Medical Center-affiliated FMPs were asked to respond to a survey and for permission to review patient records. Those who gave written consent for participation and electronic health record review, and had at least 1 active patient note for patients aged Ն65 years during October 1, 2015, to June 6, 2016, were included in the final analyses.
Survey items were selected based on a literature review 18 -20 and a consultation process among researchers (2 family physicians and 2 clinical pharmacists who specialize in geriatric medicine). The preliminary questionnaire underwent several pilot tests, and the items were revised as appropriate. We evaluated physician demographics, their perceptions of the importance of and their confidence in deprescribing, their perceptions of the importance of deprescribing triggers and barriers, 18 -20 and the use of the Beers List 6 and STOPP criteria. 21 Level of deprescribing importance/confidence and the importance of triggers/barriers were assessed using 5-point Likert-type scales ranging from 1 (not at all) to 5 (very much) for importance/confidence and 1 (not important) to 5 (very important) for triggers/ barriers (see the Appendix).
Health Record Review
Electronic health records of patients who were Ն65 years old and who visited Ն1 of 5 FMPs at least once from October 2015 to June 2016 were extracted from a reporting database by a systems analyst who also served as an honest broker. We extracted data on patient age, sex, race, and the 6 most prevalent comorbidities (Ͼ30%) in our practices (hypertension, hyperlipidemia, osteoarthritis, gastroesophageal reflux, diabetes mellitus, and depression). We counted the total number of both prescription medication and PIM orders at each visit. The list of PIMs in this study were defined based on medications recommended to "avoid," as listed in 2015 American Geriatrics Society Beers Criteria for Potentially Inappropriate Medication Use in Older Adults 6 (Table 1) .
Statistical Analyses
To test the representativeness of FMP patients included in the final analysis, we first stratified patients into 2 groups: those seen by participating physicians and those seen by nonparticipating physicians. We used only the aggregate patient data of nonparticipating physicians as a means to compare characteristics between participating doctors' and nonparticipating doctors' patient panels. For the main analyses, the mean numbers of prescription medications and PIM orders per visit per physician were calculated as the main response variables. These response variables were treated as continuous variables. Physicians' age, years since graduation, and responses to the 5-point Likert-type scales were treated as continuous variables, assuming that they have the same interval properties. Physicians' sex, board certification status, and use of the Beers List and STOPP criteria were treated as binary, and practicing sites was treated as nominal. Univariable and multivariable regressions were used to determine the association of each variable with the mean prescription numbers and mean PIM orders per visit per physician. In addition, the proportion of minority patients and the age distribution of patients seen by the physicians were used as covariates. In this exploratory analysis, we sought a minimum of 50 physician responses to allow multivariable linear regression with approximately 5 explanatory variables in our model. We used a significance level of 0.05 for hypothesis testing. The adjusted R 2 statistic and the Akaike information criterion were used where appropriate for model selection. Multicollinearity was tested based on the variance inflation factor, with a cutoff at 10. Statistical analyses were performed using STATA/SE 14.2 (StataCorp, College Station, TX).
Results
Of the 117 family physicians invited to participate and who had at least 1 active patient note at the 5 FMPs during the period October 1, 2015, to June 6, 2016, 61 completed the survey and agreed to a review of patient data-a 52% response rate; 38 were residents, 23 were fellows/faculty. Among 4810 clinic visits by 1900 patients, 2103 visits (43.7%) by 932 patients (49.1%) were seen by these participating physicians. acteristics of patients seen by participating physicians and of their visits. The characteristics were similar between patients seen by participating physicians and those seen by nonparticipating physicians in terms of patient demographics, comorbidities, and prescription patterns. On average, approximately one third of elderly patients were aged Ն75 years. The patients Ն65 years old participating in our study included a higher proportion of racial minorities (black and others, 46.0%) than the general US population (nonwhite, 22.9%). 22 The prevalence of polypharmacy (Ն5 medications) and PIM use among elderly patients treated by participating physicians were 86.5% and 35.5%, respectively. These prevalences are consistent with our previous data (unpublished) despite the different time frame and the transition of coding system (International Classification of Diseases, Ninth Revision, Clinical Modification in the previous data and International Classification of Diseases, Tenth Revision in this study). Among the PIMs, the most common 3 and their per-visit frequencies were cyclobenzaprine, 4.8%; meclizine, 4.2%; and hydroxyzine, 3.8%. The mean (standard deviation) of the total and PIM prescriptions per visit per physician were 9.50 (1.94) and 0.46 (0.29), respectively. Table 2 contains the physicians' responses to the survey. Of the 61 physicians included in our analyses, 38 were residents and 23 were fellow/faculty physicians, with an overall mean of 9.7 years since medical school graduation. Overall, participating physicians were highly aware of the importance of deprescribing in outpatient settings. However, the level of confidence was not at the same level as their perceived importance. Among the triggers for deprescribing, "symptoms possibly related to medication," "cognitive impairment," and "limited life expectancy" were ranked as more important than "number of medications," "[patient's] older age," "budgetary considerations," and "number of chronic conditions." As for barriers, participating physicians ranked "the beliefs of the patients that drugs might help," "lack of time," and "medications started by other doctor" higher than "lack of benefit/risk information about deprescribing," "lack of experience," and "the beliefs of the patients that you are giving up on them." The multivariable regression model for the number of prescriptions and the model for the number of PIMs are displayed in Table 3 . After controlling for patient race and age, physicians who prescribe less were significantly more likely to rank benefit/risk information of deprescribing (P ϭ .017) and number of medications (P ϭ .007) as more important than those who prescribed more medications. Prescribing fewer PIMs was associated with greater emphasis on benefit/risk information about deprescribing (P ϭ .028) and number of medications (P ϭ .075), and greater use of the Beers List (P ϭ .05). There was no multicollinearity between independent variables included in both fitted models. Physicians' sex, duration of experience, and perceived confidence were not associated with the prescribing pattern.
Discussion
We found that physicians who ranked the number of medications and benefit/risk information regarding deprescribing as more important than their peers prescribed fewer medications and PIMs after controlling for patient race and age. The use of the Beers List was associated with less PIM prescribing but with borderline significance. Physicians' sex, duration of clinical experience, and perceived confidence levels had no effect on the numbers of prescriptions.
Our results, especially if replicated in other FMPs, suggest several potential implications for improving the quality of geriatric care in FMPs. First, the number of prescriptions would be an important clinical indicator for the quality of geriatric care in FMPs. A recent large cohort study of US Medicare beneficiaries found that the strongest predictor of PIM use among the factors studied was the number of drugs dispensed. 23 Similarly, multiple studies have consistently revealed that taking more prescription medications increases the risk of exposure to a PIM. 24, 25 The number of prescription medications, as well as the number of PIMs themselves, could be a reasonable red flag that warrants deprescribing for older multimorbid patients in FMPs.
Second, physicians' emphasis on the benefit/risk information of deprescribing was found to be related to less prescriptions and PIMs per visit. A lack of evidence for the benefit/risk of deprescribing is known to be a common reason for prescribing PIMs 26 or as a barrier to deprescribing. 18, 19 Medication optimization criteria, such as the Beers List, can be a resource for clinicians as a summary of the current best evidence regarding PIMs. Thus, increasing the use of the Beers List at FMPs could reduce the risk of PIM prescription by promoting evidence-based medication use in elderly patients. Such medication optimization criteria can be fundamental for evidence-based medicine, which encompasses whole-person care. However, physicians sometimes use these evidence-based tools with a reductionist approach. For instance, a qualitative study found that physicians perceived drugoriented criteria as "not encompassing clinical judgment, or the quality of life, societal and familyrelated contexts of prescribing." 19 According to Sackett et al, 27 however, evidence-based medicine is defined as "a systematic approach to clinical problem solving which allows the integration of the best available research evidence with clinical expertise and patient values." Thus, it may be worthwhile to remind clinicians that the adequate use of evidence-based tools can facilitate the whole-person approach, not be against it.
In addition to the physician-level factors, older patient age and a minority background had protective effects on the number of both prescriptions and PIMs, similar to previous studies. 23,28 -30 The lower medication exposure among these vulnerable populations could reflect a trade-off between polypharmacy and undertreatment. Multimorbidity has also been shown to be an independent trigger for potential prescribing omissions. 25 Family physicians who treat multimorbid older adults at FMPs with a high proportion of racial minorities need to be aware of their potential bias toward both polypharmacy and undertreatment.
Our study had several limitations. First, our results may not be generalizable to US family medicine patients in general because the data were limited to family medicine residency programs where the majority of respondents were residents. It is possible that the prescribing patterns of residents are still being developed and that their attending physicians might have affected their prescribing behaviors. However, we confirmed that the results were similar between residents and fellows/faculty based on stratified analyses. Furthermore, the similar prevalence across 5 FMPs serving different socioeconomic groups suggests consistency across the health system. Second, the small sample size for the physician survey has limited statistical power, although our multivariable regression model revealed a satisfactory model fit. Finally, and most important, the appropriateness of the prescribed medications was not evaluated. For the future research, the appropriateness of prescribed medications, as well as the number of prescriptions as a risk factor, should be taken into consideration.
Conclusion
Polypharmacy and the use of PIMs were extremely common among patients Ն65 years of age who visited FMPs. Physicians attuned to the number of medications and benefit/risk information prescribed fewer medications and PIMs after controlling for patient race and age. Our results warrant further research and education to address prescription-related problems among older patients in FMPs, with the goal of informing interventions to reduce potentially harmful prescriptions, asking, for example, how physician attunement (awareness, valuing, prioritization) can be increased.
